Ablation of cereblon attenuates myocardial ischemia-reperfusion injury.
Cereblon (CRBN) was originally identified as a target protein for a mild type of mental retardation in humans. However, recent studies showed that CRBN acts as a negative regulator of AMP-activated protein kinase (AMPK) by binding directly to the AMPK catalytic subunit. Because AMPK is implicated in myocardial ischemia-reperfusion (I-R) injury, we reasoned that CRBN might play a role in the pathology of myocardial I-R through regulation of AMPK activity. To test this hypothesis, wild-type (WT) and crbn knockout (KO) mice were subjected to I-R (complete ligation of the coronary artery for 30 min followed by 24h of reperfusion). We found significantly smaller infarct sizes and less fibrosis in the hearts of KO mice than in those of WT mice. Apoptosis was also significantly reduced in the KO mice compared with that in WT mice, as shown by the reduced numbers of TUNEL-positive cells. In parallel, AMPK activity remained at normal levels in KO mice undergoing I-R, whereas it was significantly reduced in WT mice under the same conditions. In rat neonatal cardiomyocytes, overexpression of CRBN significantly reduced AMPK activity, as demonstrated by reductions in both phosphorylation levels of AMPK and the expression of its downstream target genes. Collectively, these data demonstrate that CRBN plays an important role in myocardial I-R injury through modulation of AMPK activity.